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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve a cost-reduction in an 
dptical communication unit by using a bi-directional communication 
interface in which upstream/downstream physical bit rates are 
identical and using modulated broadband light or spectrum-slice 
technology in upstream signal transmission and to provide speed in 
a giga bit class in downstream signal transmission to answer to a 
request of a user. 

SOLUTION: The optical transmission system includes at least one 
pair of optical communication units that each has a bi-directional 
communication interface in which the physical bit rates of 
transmission signals and reception signals are identical, an optical 
transmitter and an optical receiver and that performs bi-directional 
transmissions via at least one optical fiber. One optical 
communication unit includes a physical bit rate down-converter 
that lowers the physical bit rate of transmission signals to be 
inputted from the bi-directional communication interface and 
outputs to the optical transmitter, and the other optical 
communication unit includes a physical bit rate up-converter that 
raises the physical bit rate of signals received by the optical 
receiver and outputs to the bi- directional communication interface. 
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[4$fTfi5#ro«5!a] 

[it 1 1 mtm*bfkism*§r<oi»imm&ifim 

MXfo jift'f v * 7 * - * <t fti§ffi§| t ftgff i 
3Ji!*[S]iiff y^7i-^^f,A* $ ix5 iUffl ft 

WE<&*r©*aft3fiHfc*sitsafrie 10 

sis 3-— mm^mzsk, mt&^—^m^f^mm-f 

am -r y^7x-^t, saiE^wa-— fiwatiim^a 
»c * *t«T,*ra?-r s ahr ro-ir > * iRij * ans »*s ± tf*« 

^■Sr^SEfiJC^JK LTSfJlE^O-fe v^{B93fc§ftSitcS: 
ft $ tvfcSff ft-?-<0^aigS £: Jb# $ -arTBftlS-fe V * ill] 30 

mmmicmm-tz tnt> iiufei?>"*<iij3tiiit=geBa> 

Afcr £$r#S££:-r53teii{f WfA, 40 
fe&m&lfr LTA73 #T'fco rmiE^.— if 
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t> 

^|6]iift>r >• 9 7 oi — ^ a— if ftJ^aiiS 

z *t Buta-fe v * «3tinms k w^-r -5 -t ^ ^ {Rwaa 
t» * * 6 vom&s. sr sn^-r 5 * v ^ =• >• h 

n - 7 t Z JE JC-d fc - t Z mm. t -t 5 3tiift 
mfte^-if {ffl3tiimiSBXlfBtFlB-lr V ^ WJjtiimilgia 

T, 

SEU— !ffir*USVMc»458tft«)**+ y TSrSEfiBr 
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mm^—ifWftmmmmRxf* aft seeiaffiiE 

ft*-* y 7i4SA*$ii5A^^- hSrffix., 

T££liLTftff-5§-£j£ff u utrie**-* y r©«j&as 
%£ms a ***** u-cftft ^§-£i£ff -r s r t £*r$ t 

^faiiff -f ^?7=.-X t , 
*fcg«fM-*: . 

4$»£i-S3fc»ff3£1H. 

[»#JS9] W#«8teie*©3teifift§S«(;:*iv*T, 

«nE«3aa«Ti*#as:^L-rA^ unsafe 

[!it#iS l o ] fi#JS 8 KiE«ctf>3tiiff ^glciav > 

"C. 30 

Buieftgff sg-c-sft $ tbfcsm ft ^(DVummm % ±# * 

-&TBfiiS2!?*'(6]iift'f ^?y^— ^z.\&f)-f%mw&ig. 

r £ Sr^HS: t -f 5 ftiifg 

i i ] iiiff ft# t Sft ft *©»aigaf as«f l 

V\2X*ftiif§ -f >-?7^ — ?. t , 

fS*S:3tfS#KIE*LrjSI«-rs*i3Mt«4:, 
A**nfc*fS*SrSfSLTSfS«^-S:m*i-5*Sff 40 

§§£, 

HufS3tSfiSg-C*Sft £ tbfcgff fH§-£>*8iJlj£g &±# £ 
-frTmifE^friiff-i' i/? 7^— Mc\tiJj-t mhmT&S. 

[fi$#JS l 2 ] i i ie^(D3tiift^E»c*sv> 

tfrffi*tt©#i£ft»J»» b tH^ ^ *x53fcfl -*§-3:&S#a L 
•titff-rst t tic. A^$ns±t)^#a*;ff^-5r 50 
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L T jtfJf5«&<Dft§ff SKS« £ it 5 &g 

ffimmm<oytmtE®it. svscsft 5 y 7 

TSrStrta^ftiifi-f ^97^— ^frhXtiislx^mk 
<D3tiift ^B(-^Tfc1SISWT9ff J: 9 
WU-cai«i-5a*©at*W«i:S:«x.fcwi:*»»t 

llt*^ 1 3 ] W#iS 1 1 (£fE«fe©5fcj§ff £|®K*5<,> 

ffirl5jR*l«iafS'l'^^7i— *a»e>AA$ix<5aHtft* 

nrnwrnfe £ t* * * r Hfrt ft «ic m t> -t s ^sjs 

i-r-satiifsisa. 
■c, 

SME*iS«Stt; «JIE#«**-ffi»**«A>?>ffirlBA 
Jjtf- h^^LTA^J^ix-SHutE^^r-v y Trofft^^S 

3tflr#«rai«i-5*«»I«S:«*.fcr 
iiftS^fio 

in&m 1 5 j a*jg i 3 icfs^<D3tiift mmc}o\,^ 

1 oft v ^ btt«[»©«*^r* i^— If Sr* LSV^tdSft S 

BufETfc*-* y T0^4x^*tbSrtt*&-f-^t3tiiff3g«Sr-?: 
y 7©8Ii LTttft36*iifc*iift SE(-*fJC£: 

-r 5 ks ^^s-r 5 mmmm t , 

kufSTt^r^ y T^A^J^tLSA^lsK- h i: SrJEfcfUS*., 

WE*asft«i4. «nsjRe^r«#«ft*aR*»6,iwiEA* 

JK— hSr^L.THtrfS31£ d F--V y T(Dfft*&Sr^ttfc*-&, fitl 
IS*#ir y TSr«PUT*flH3-Sra&fl U, HuiBJt^^ y 
T^tt^^iitexfc*-^, i#riS3g3fcLT}teff-f§-£i£ff 

1 6 ] inftft ^k&mm^-ovomm&Am l 
a^i $ itaftft ^-^sft Lrgft ft ^-zmti-f s^sft 

MI25tSff ^T-5:ff ^ ixfcBufESff ft ^-(O^aii^Sri 
SSIE^^lSjiffift'l' >^7x-^ A^3 ^fli5 i£ffff-5§- 
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ft i" £ e^iSg = > h o -/u|fB i x tz r. i: * fflk * 

[xhoi&ni&imi] 

[0 0 0 1] 10 
[0 0 0 2] 

[t**coS«] Hl-6lt >f-t*yh (SftfftHD T 

On.— «f$6Bi 0 5 1 <tir>-^$ggl 0 5 2(Ciaa$tL 

142*^*77^^1 0 3 1 fc^LTSftt**!,, ^*f6] 20 
ii«*S^t>*X5«J*-Cfe5 0 --"Cd 4£tfliiSl25 M 
bps , 7*— ^<E2|jSffift^l00 Mbps (^)7r^ h>f — ^ 
feJ£i£«l. 25Gbps , 7 — ^<EiSit*»*l 
Gbps o^iftfy h-T— M?SrS3£-r5o 4*5, 

[000 3] 01711 R*#lT^'t^^5/ h!7 — 

o«j*«Sr*i- 0 [Hi 7|;:*3V^-t\ if i£B l 

0 5 1 ^irV^fil 0 5 2;$$ x *7r^^l 031, 30 

3fc#tt3£B 1 o 5 6 , 7t7r^^i 0 3 2^ttii 
S*t5o *Mif 1 0 5 6^j6f^M7>f;^ (A 

WG) 1 0 5 711 ^-f8il05 1/)^Ol^ 

«*t#»Ltty?8t i o 5 2^mm-tztth 

«#Sr»Swi:Jc^jfiLT#3.^-if^fii o 5 1 ^i££tj 
-*-5«J5jrefc£ 0 irV^^Sl 0 5 2 jfc:7 >r 

/l^ (AWG) 1 0 5 411 *MMl 0 5 6t^ 

^*fef4/u— * 1 0 5 3{C&tti-tZ>b t t(C, 40 
^fcdi — * 1 0 5 3^bCO«-^.— tfKBl 0 5 15e(D 
T 9 JtfS LTTt^ft^H 1 0 5 6 iCi£fcHir 

[0004] ft jo, m 1 7 co«^f4— 9 * 

9 <t ^ t t 9 m»ttsu * 7^^iaot 

[0 0 0 5] td-5T% Sfi#l7^t^4^ h !7 — * 

-en *^-ifi*KdSftft5jRft<o*«*fca&mi-sr: 
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i"6;£^M&f*£*XT^5 (XiRl (K. Akimoto, et a 
1., " Spectrum-sliced, 25-GHz spaced, 155MbpsX32 
channel WDM access" , Proc. CLEO/Pacific Rim 2001, 
ThBl-5, pp. 11-556— 11-557, Chiba (Japan) , July, 20 

oi) ) 0 r*uc:j;«9, #^-if««asra— <Dft« 
wtt) o*aHs«*fflv^T«ft#fir^-fe^^prfi6^ft 

8'J«^fgt£ft£ 0 
[0 0 0 6] 01811 h^^yJ ^7t^fflV^6 

ft«^f4iai 7fc*-t-t©ira«-c*>*^ rrr-fii: 

[0 0 0 7] *^-1f*«l 0 5 lfclfl j£««fift-@iR 
Sfrttift (ASE) *»££*5i£ar«3te« (H*«») 
^iBSSttio ft*5. — 1fK«(4ONU(0ptical Net 
workUniOfcfcPftfixS. ^M^Ltll 

K (LED) . x—/<—/U * ^ir > h jf^f K 

(SLD) , ¥9lft:*i«*s3§ (SOA) , *7r>f^*i 
#B«ftif^fc5 o LED, SLD*3j;VSOAIi**# 

^^x&mnmft<D£m*fto&m&tbz>o zommzti 
10 5 1 dsm*-r5j£««aew*«:ig 1 9 ^o(a) ic* 

-To 

[0008] Mfeiti 0 5 6<o«*<&#aS:7-f/u* 
1 0 5 711 #ft77>f/<l 0 3 1 Sr^.Lr*^— IfJS 
@1 0 5 lfab&im SixfcJ£ffif«^W*S:Ay3L, -tix 

^ K/u^^-f^Tt) ^^S^fiL, Jtyyi '<\ 0 3 2 
^lTiry^ill 0 5 2^ft5 o ^--IfSSB 1 
0 5 1^6 4^I^o^T, SiM&m&tltiX^? 

hsi-x?^ ^It&m l 9 "t»co(b) lc^-r o ty^an 

0 5 2^iSfi^^7^yU^ 1 0 5 411 ^r-f^l 
0 3 2*^LTeaS**tfc»*#l[3tfS-g-S:#^-1f« 

[0 0 0 9] Lt!>^L. ^-<^ hyu^^-f ^fi^^ffS:fflV^T 

eas^rt6ft«*ii««i. jiiaxitti^t>iE*oj:5(-, 

7fc#tf£3£gl 0 5 6«g^K7>f;^ 1 0 5 7<D7 

:nn m^<Dmm$ik lt if*T»ttft< &m$k& 
yt&m\<^x\,^z>titbxhz> 0 
[ooio] &tmm%*m^xfcm*'froWi'&. &m 

(a) —2 0 (d) it, 
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S:firofctt*Sr*i-. 13 2 0 (a) tt, StSlcttLT 

fc»&0>#*'** h/uSr^U 120 (b) tt:fif«20' 
OGHz^ftSftSt? i afctttittftSrSft Lfc«©B#IB** 
120 (c) 14. «SIC»LT¥«**'<* 
h/uSr fco g mttttift * *Nl^M25GHzG>»*<&#a6 7 
-f /i^-0*9>f * Lfc*^*;*^ hA'SrSU 02 
0 (d) tt«f*fi 200GH2^3tSfS«T^^^ 

[0011] ifiWLt¥^^^^ h/v«rtog«S 
IfcfcH* (020 (a) ) fc±9»£$ix«if-h*iW 

ifttr.^>**(l»t?llft*SJx, 02 0 (b) 

[0 0 12]-*, «gfc#LT¥fflft*^ hA'Srfc 

(020 (c) ) fcj:o**snsif— m*tt."«« 

A* i: I^SS £ fc tt-t ix^Tt? 

*£*Li\ -^co^m, 020 (d) ^*p^aft**t* 

[ 0 0 1 3 ] fiSr^fiT ^ir^ i/^^A{C^oV^T, R]B# 
$tt^i#^f-^ (fcS^*^ Ww*^ *5fc) 30 

[0 0 14] «±<O#tt<0*ftttfcAW*4. Xffi2 (J. 
S. Lee, ft&, 'Spectrum-sliced f iberamplif ier light sou 
rce for multichannel WDM applications", IEEE Photo 
nics Technologies Letters, vol. 5, pp. 1458-1461, 19 
93) KHEStLTfctK «#*t«l*Jtf4jft**»jft7^^ 

Bo t*S««<Z>«««F««Be Srffl^ 40 

t\ &£*:Bo /Be ■eftftscims. fi**rtt 
»Jt*«*5J:ti44 KK**5:iit g^S^l^ 

ff«Elifi«Lfc^iia^ 0.7fflFa«lii6&»'Cfc5O'C. 

4MK£M**ttltmM0> 0. 7ffiMB*fcfc« w 1 1 LT, 17 
0 Mbpsgg«TK:ffiR$i'L3. £<bic, 7 
-f jv? lc*5»4 affi^-* <b ^iittjt fc 5 £ > 

25GHzPpaPi(OKS^fiv'^7 : -^(Ci6V^T^^<^ h/U^7 50 
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<< Z&SLtt.. 125-155 Mbps SSt'fe^ 

r. t fr±mxwt 1 jciis® $ tix ^ 5 0 

[0 0 15] r.^T\ 25GHzP^K^*^ * 
^g^fii^-r^-Cl^Gbps tfMf-^fci^LJ: 9 fc-f 

st, ^ a* 1 0 5 7o>*Mtt£«as««ra 

-tOJE*. W*tB0*l4O.Ol»±ift9, M 
x.1416/^ hfiJUtKTV^s/ 100%«ifeLT 

[0 0 16] — T0*«»CiSfcov^Tf4, ir>^ 
iti 0 5 2i:^^, ^KS (^-t^^) 
Sfl^, »»±*JR (4*BH 2002-823 

2 3 ^tS^3 (M. Fujiwara et al. , "Flattened op 
tical multicarrier generation of 12. 5 GHz spaced 2 
56 channels based on sinusoidal amplitude and phas 
e hybrid modulation" , Electronics Letters, Vol.3 
7, No. 15, pp. 967-968, July, 2001) & <*f £ffll^Tt£;^ 

0 0 2-8 2 3 2 3^ Xffi 3 ^#jSS*SRl4, -tft-P 

tt»*a*— (D^itfte^jtsr^-rs 2 n 

fc©AA*S:2»lLT2»IIS^a, &mtoM$rfr 

Sfc, Sfl2 0 0 2-8 2 3 2 3f, £fSfe 3 CD^fcg— 
iKLJIIJH«:#i-6««fll* (0»Jx.tfEKjjE) SriBl^Tte 

[0 0 17] #*5, e^iS^(w||UT(4, WI2 0.0 2 
-8 2 3 2 3f, 3Titt3(D#j8tS3taiSS:fflVNT'>^< t 
A- (K*) Sfc0l. 25Gbps S«^i««cOffi-g- 
^75^ XSIfe4 (N.Takachio, "Wide 
area gigabit access network based on 12. 5GHz space 
d 256 channel super-dense WDM technologies", ^ U 
^hD^^^U^-X, vol.37, pp. 309-310, March, 2 
001) ti&Jtltl^o 
[0 0 18] Lfc^oT, 0iJxii25GHzrp1Pi^>K*#fi 

^eillj$fg«4l55 Mbps SSWTtcSJPg^tt^^lc^L 
T. Tt)coeiSjS«(4=^r^t^y h^7^0M^)iW5 

[0019] -<D\zi)\ ± *) ytm^-fcmco =**b t&mt 
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TV^5 (4$gfJ2000-196536^$8, 

m. r^#tswDM-poNein^^;»^^m ^Masn 

5fii£#tt<£>1$fil . iS^&m OCS2000-50, pp. 13-18. 
2 0 0 0^-9 M) ) „ 02 111, *+!J 

[0 0 2 0] @21 Icfc^T, -trying 1 1 5 2 14, 
j£«S5 1 1 6 0:fcJ;tf§<fgBl 1 6 1 J; vmrfLZtiZo 
mm&l 1 6 0f4, T9ft{f-5§-£$i§££-y:£#j!£ft-J£ 
3§£/£HSM l 6 2 <fc, ±9 3te«*»#»ill««r$8£ 10 
S*5#ttft-fe»£»l 1 6 3 t, 

1 1 6 2St;#M-fi|g±ai 16 3^ 

(WDM?^*) 1 1 6 4 «fc 

[0 0 2 1] ty^Ml 1 5 2A>b<OT?)3tfi-^«; 
*77-f^l 1 3 2^Ltift$Wc3tMiIl 1 
5 6 tCJU^ix, 115 6 F*9<Z5AWG 115 7 7? 

T 9 rrt»d»SE**l, *77-f/<l 1 3 1 

Srtf-LT#=--1fS£Bl 1 5 ltc&aSiV ^— !f£SB 
1 1 5 1 ftCDgfMIl 1 7 OT'gff 20 

[0 0 2 2] g$g£6B 1 1 6 3?J5^^L,fcJb«3 

*{f^-ffl<Opt«Sii&l4, -tr^^^gl l 5 2*»?>3.— «f 
HI115 l^*&jh.5T El £S»«rii»K 

1 1 5 6<DAWG1 1 5 7(C^e 3 tL5>o AWG 1 1 

fttta-fSil 1 5 l—i£-5„ a— ifSSfil 1 5 1 

-c-14, ifDM^^^^i i 7 net QTQytm&tytv&m 
i&btfftmzn. xmm&i-iitmm&i 1 7 2ka*js 

ix5„ 3fe£lR& 117 2 ttftftiUft £r&n LT_k D 3fcff 
^«:38£U 177-f^l 14 1 Sr^-Lr««$tLfcAW 30 
CI 15 7-.iHa-r^„ AWG1 1 5 7IJ#a-f»fi l 
5 l*>fj(??±i93tfB-§-Sr&ft#l[LT3t7r-f^l 1 4 
2£rtf-LT-t?:^£iMl 1 5 2— iHtUL, -feV^^fil 
1 5 2©S«fBJl 1 6 lfc-C-h«J3teflH§-asg«3ixS. 
[0 0 2 3U:t, TJftttfOSftl,, A.:, •• 

SHUi' . Ai' , • • •. I,' (»*W3t. ±9* 
H3fe) (N»4^--1f§£B 1 l 5 l<Di$m bl-i&fzZfe 

[o o 2 4] r©J: 3*=*-* y r^aftft#fiT^-fr 40 

1f3teW«:t>oj85®riSfc< , 1fS6B-<?©»*M#P©# 
S *s * v ^ * , a. - if K« <z>3H35§tt j$ 14 ffi A * t <o lc 

[0 0 2 5] 

[ 38W)»s*f8fc Li 3£-r SUSHI !lSEJ£<fiJffl$nTV^ 
•Y— h^Cs' h-T— if** hT*(4, ±9/T 
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[0 0 2 6] Lfc^oT, ±<Mf-5§-eitlC't£= 1 ;* hro* 
*&ffi&#JfflL-C{5i£jgS£l55 Mbps 

T^-fe^^y M7- ?-C*f4, ±IS<757r^ h-Y— 

V^SiT 9 <75i£S -grit's/ 7^(c-rs^i:^T-# 

[0 0 2 7] — ±0 3tm»feJ:tfT9 3t«^©3tiR 

tit ^5t^T©a- Ifgli: coiiff T L* 

[0 0 2 8] *^B^(4, j£<*JfflSHTV^53U*rti3lfea 
fftfM — * t LT, ± 9 /T 9 ©illlS*^ 

■C*a(t»«<0[B: = ^ Mfc£rHI9, T 9 «-SH5i£f4n— 

^ fc * v- * -r *. , tftmrnmrnts «t v*j£sfts ■ 

[0 0 2 9] *3gSSf4, jE<flJffl$tLT^5?^ 

[0 0 3 0] 

[«RHSr»»-r5fc«>W#a] f»*« 1 ttEttOjHMt 

x a (4, iSft{t-§- 1 s^tft-§-ro^aiSS*s^ lv t-m 
"u 1 1 1 *o*7r Y/<t* Lta#((iaflrt 

ff 5 *jSflr»BSril'<c <Hi *T<1^, -7JW*ii<f £ 
BI4, ^— *<03feii[f$SB»-*5«t5fltIIS^(*]ilfi -fV 
^ 7 ^ - x frb ^ tv 5 iHmif ^nmWMJg. & TP$ ^ 
■arT^— *W5tiimilfitc:*5lt?>Ht(IEJtaiftStc:a^-t- 
SfeiSiSST^^S^iiix., te7JW5tii<f^BJ4, g^ftb. 

[0 0 3 1 ] m*JS2^f5«c<05tiiim->^7 1 A{4, SHt 



11 

tiztiz mmm^vammig & tb& $ -&x mm^- - -f mi 
*aH§ sii-aa^-rs^-— fn^mm&T»^stt zzth 

fflm^-©^)a3iffi$r±# £-&-CmJE-fc >- * ffi!l2X*|pl alt 

&*-+&-k>'*mytmmmmb*- iB««oa- if«# 
amine t ftjc-t v^«3tis«a5«ic*tt^*tiKc < t 

lP{ffl#«{f3gBa» L-TBflEJh 9 20 

rrtfc^jfc uriWiB««©3— if{nj3ta<f 

[0 0 3 2] S*#«3K!Eifc©3fci8{!->*^.Mi, ffjfc 
«2JcSS«©3tiift^>Atc*SVT, B(Fl53.— !fftiJ3t 

[0 0 3 3] SS*«4tcie^©3tiift^^^A« x ffijfc 

i2Hf§§©-t*v?:*;ft,l4, 2VMcS)fe5S?«©5t*-vy 74 
tb73i-5#iStft5t-e^^Si:, #*£«©#=¥-* y r 

5MC1tft©A— if «#afl^«K36Tfc«»©T 9 ft 
«fc 9 ttit^tl L T 3Hf i" 5 1KSc©%£VIS§ t £ 

10 0 3 4] !ft#«5KEtt©3te»ff SOi^-Mi, ifj# 
12 (w|Eic©7fea{f v-^^AtCio^T. jftE^--— ifffljft 

utiiii, ffinea— -if fljjfegfi »-ca« ztttzgrnm 

BfrHHWSa— -»f «ieaia« => >- ho-7t5rIld 50 
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BftlE-fe>;?{B!l3ta«$?@«. BtItE-fe>^{il2K*(fiia 

[0035] m#m6\ztm<Dftmmi/xr-j»i*. nt* 

l5tc|Eic©7taWv'^xA|c:*3v>T, stife-fe>^ffiij?t 
tffltrE-t >^{ii3tafiiiBiiHufE5t^^ y 7^A73£*x 

5A7J#- K£tfSx., WE*— IffflfcilHMiRtflKneir 

*«**««©#* i*» ffirffi#»ft*-«3B^a*»& 

itiJEA7J#- LTAT^ttSituE*;^ y T©ffc 
l&Srg«tfc»&, y TSrBWUT 

ftu mm*** v T<om$;tf&mz-tim&. 

[0 0 3 6] ffjfc^ 7 Ki2®©3ta{f v-*-r AM:, ff ^ 
JS5lc|B«©3tam>'^v i A|cJo^T, HflfS-fe^^fl!!* 
affi£Bl±, lo*v^Ltt*»c©»«PrjEW'— jfar^TL 

avMcs^5^*©3t=*-^ y r^^s»r^T*ai73i-'5K 

eftft^raE^aftSjtsR^ayji-^***-*- y r©&si: 
lt $ ixfca.— if mitmm mm^it-r z> mm * 

tf-fe v^flyjtefflftSSfittiffie**-*' y 7«sAASh5A 
73^-hS:{ix.> MBa- ifdtti^a^tfmjfE-tV;? 
«*iHfflr«Hc-tH-?f4X3L— 1f{B!l3t3gSI«Xtf-fe^^{B!l3t 
^PSSrflx.. WFIB^-— tfWJ3t^S9S§StfMI5-fe^^{RiJ 
3fc8E»i*©*:*teh,M:, HtrlB«[ft^#«**«*»fclW 
8EAA#- hSr^LTBtnajt^+y T©fHfl&«rS»tfcii 

«JE3te*+y rsr*wuT*«-?-Srji6flrb. stria* 

dr-r y T©WI&i*3*«lx.fc»&. B5E3— IffliJft^PSS 

[0 0 3 7] M#JJ[8 teE*©#aft£B»±s 3lffi«# 
i S« «-9-©*JffiiS£#*S Lv^^aft ^ >?7~- 
^i, A7J**tfc5tm-§-SrSftLTHuE3JJ^a«-f 

aft f 7 *— ^a»p> AT? sat* ant m^-©^sas 
[0038] 9 KiE*©*aft*Bii» 8 

JCE«fe©3taft§gB^*5^T, mlE7t^«§§l*. 
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[0039] m#js i o ^umv>ft.mmmm.te. m&m 

i^Ignyhn- 7 <!: Mldtft^TVNS,, 10 
[00 4 0] »#JS 1 1 fcIB<ft<D#ffl{tiS«tt. i£fl ffi 

_h# $ -tirT BufS^faiifH' v 9 y =■ — * \£ ititil- s Vo 
[004 1] gft*« 1 2 fclEtt©#iifa««Wu 

■#«:*ft#fiUTaiflri-Si4:t>»c, A^ £*tS± 9 & 

2§fM§l4, S^I^/i5Mo**t y 7^^t?.# 
fc, &8E«tf>3t*^ y T^WIE^*- 
ftiiff-i' ^d»e>A^i$ix5^»(D3tiifg^g 

6**©**«*4:*r«l*.TV^S D 30 

[0042] is*js 1 3 \cmm.<oitmmmm$. nt^is 

1 1 KfE$fe<£>3fcii{§ ^Hl-*3^T, miE^*(6]ii(t -f V 

[0 0 4 3] M*^ 1 4 fcK«fcW#iifll gEfif4, fi*JS 
^•ryr*sA**ixSA*jK— bt&Ucfll*.. SulS3t 40 

[0 0 4 4] gtjfcig 1 5 K!E«S0>3fciiff 3£e«\ fS*Jg 
1 3»cie&co#jgff^St-*3^T, lo&^U4^M&C9 
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LT, BtIfE^g^^g3t^ s ttl*-r^^5t^^yT 

Rfc-fSSIWRilJ:, BufEft^yT^A^ixSA;*) 
#- h££5EK«t;i, MBftiSflMBMU UWBttfi^I** 
iSgTt^bBulfiA^^- KSr^LTHflie^;=¥-Y y r<o 

[0 04 5] ffisfcif 1 6 (CIB^WTtiSSffi iSHf ft 
A;*j£;ftJb5VM4rtlHST'^££*/c3te# + y TSrfflfE^. 

a5S«Ti*^s*» e> «>*«ii*#Ti* s ttfcasfliflr »-c 
ps^is: tc*3 v ti* $ * * *&aits ^sij^-r a {s&as 

[0 0 4 6] 

V>ni&fc1&>m 1 14, *56M«7)3tiiff 1 CD 
SllfcJBffiSr*i-o HI l K^-r± ^mg^coftii 

fs^^-Att, i Jtoojtam^e i o , 20^2*©* 

T-foS„ #5tjift^g 1 0 , 2 014, -tiX-?iXj||ft«-§- 

k&mm^rtwmmmg. (rr-c-(4i.25Gb PS > ^^uv^ 
rnxfamia-f^fy^—y-ii, 2 1 1 , 3ti§mss 1 

2, 2 2 t , 3tafSS§l 3, 2 3 &m*.. — *-W3tii{t 
ill ofwji^^-r^iim^^^^^— ?. 1 liftiiHlSg 

1 2 i<©^lC^ajgS?rl.25Gbps fahi&&(DV>>mi&&. 

(rrr-14 125Mbps > icTtf z>yom&i£T&^m 1 4 

Sriix., fth.*-C3tiim3SB2 0Kif43fc§m3§2 3 t2X*r 
rBliift-f >?y3L — y. 2 1 ircorslt-^iajSSSr 125Mbp 

s 75>p>i.25Gbps ic±tf z>y>)mmm±%-^&2 4%ffix. 
[0047] irt, 3tiiffSe 1 o^t>3tiiffSlfi2 

0— <D|H^(C*5^TI4, — ^. 1 1 

*»e>©i£fffM- (»aiS«l.25Gbps ) *4feaiS*T» 
#S i 4 f^aiSS 125Mbps cDjUffff^-JC^L, * 

iintsi 2x-mmm%. i25Mb PS co^nt-^-^^f 

^LTiUffi-S. 3tiilf 2 O CDftgff SI 2 3 r- 
(4, Sfl3t«-§-Sr«SMf # (^aitS 125Mbps) (C^ 
iU J?) l-^aiiffi±#^© 2 4 T'^aiSS 125Mbp 
sCDff-§-$r%aiSffil.25Gbps roff^-(C^LT3J!^(6] 
iijf -O-^^^-^ 2 lcoSWI^-i-fSo 

[0048] — %ii(tsts 2 0 *» p>*ffl« mm 1 o 

^C9{5^(C*3VNTI4, 3X^(6)11^-0^7 31-^2 1 A* 
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h<D^mm^r Ofe3ig£l.25Gbps ) £3te2£fff»2 2 "C 

[0049] roj;?^ jtiftitii oA*e>*aftas 

12 0— eiH^tt^Tfelf-^- (^SiSS 125Mbps ) (4, 
i»*|p]S:e*S*t5*fll# (4fe9ttftl.25Gbps ) tcit 

Mte*«-c#ttv 3tii«««ra^^*rBiii 10 

[0 0 5 0] <*ftm<D?tmmi'X : TJ>><Dm2<DmMM 
M>W, 1 ^)|IJS^T^i2*(7>7t^r^^<^fflV^T^^" 

^^tft-^Sr#a^Sli-5&S#fi^Sl7>f>ru^ (WDM 

*5^T, 0©««*a:4Mt7-f^# (wd 

M7^/W*) 1 5*5<tV*iifff3SB2 0<ojSg#a4>tt 20 

(wDM7>r;^) 2 5f4, i t>{c#*rfiijsijb 

[0 0 5 1] < *3a»«TI»^a 1 4:Jo<fc *± 

ii«_b#M§MS:2 4f4, #Jx.tf0 3 (a) lu/Tt±5*t 
i&#«4 1, ^H2, g?m^J£4 3£r/8^T. 

M(^^ey4 2|uft«fU SSm^S4 3«ciJ: «9^^a 

[0052] ::t% 13 (b) M3 (c) Sr#flgU 
4*4, ea|-r5««S:tf ^ h*{4t^ 

a*. S3 (b) td^-r^ptc, AjjztLtcmwt't&t: 
y4 2«rE«u 4 2o«toKittam# 

4:SSLfc^J: 5 Ic-fSo 40 
[0 0 5 3] 0 3 (c) lieaj-t-5««Sr^4ry hfft 

V 4 2(CS£i£**L, ftllST^gHIt /^y7 

ISotlSofci^lCIt 03 (c) ^cof-^/^ 

Lt, < f tJ#l £ tb~C l/^5TCP/I P(Transraiss 
ion Control Protocol/Internet Protocol) SrfflV * 

£•1^4, TCP/f Ic^T^ry h«5fea**£ttv*J: 5 50 
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[0 0 5 4] 4&3So$S±#*f3: 2411 -LIS t ig<DK>f£ 

[0055] <^m<o±mmiy^M,<Dm3<ommm 
&7f1- 0 ::m ifggg 1 o o ir-irv^as 

g 2 0 0 &%:ft1$mm 5 6^ LT«»fc-f 5&ft#fir 
?*t**y M7 — ?{Z&\,^X. ^-t^ilOO^f) 
ir>^^S2 0 0^±^f^fi^^-<^ h/W*9>T 

*&«£*ufflu -tisfmm 2 o oa>?>«^L— if^gi 

[0 0 5 6] 12 4 (C^T, if SB 1 00t 

ir>^^g2 0 0*4. *:7t^^3 1 , 3te#tf£3£B 5 
6. *77^^3 2^tt8^^n5o !fiS« 
10 0(4. Mlff^tlM^feiM -T'f4l. 
25Gbps ) ^^LV^^fp}ilff-0^^3i — ^ 1 1 

jf^v^^^-^ 1 1 £3te2*fM8l 2 £<z>«|*cW3a« 
«rl.25Gbps ^fe 125Mbps KTtf SflftSitftTPM^a 

1 4£{i;i£ 0 3ti£fESSl 2 {4, 125Mbps 

[0 0 5 7] -tr^*SSfi2 o Ofi, ^f{f^-irSm«^ 
O^lSiSS (CrT*f4l.25Gbps ) a*^L,V>3K*|6jiif§ 

(M) 26h Wif&ftfcy 4 fr* (AWG) 27- 
1, 2 7- 2, 2 7- 3 #8E«— »5Si£*«2 8 £: 
«B^i, ££>ic3fc§:<fS§2 3 tM^mim^ ^?7~—* 

2 1 t<om\Cfy)mmj£$: 125Mbps ^?>1.25Gbps [Z± 
lf5ftia«±#*82 4S:«ia o ***»tt^-f^ 

^27-1(4, #3.— oo*»e>iaflr**tfcfl:# 

»«r#3.— J*Kt l 0 0fc»i6i-5*Sfl| 
^2 3lcMt5o SEft^iK^-f /u^ 2 7-214, ^ 
«E*-«5S**SR2 8^foffl^7*ixS#«**S:*«fi 

P§§2 6tC^^5o iSS^S7^^2 7-3lt * 
^P§?2 6T*^WSixyh#3-— IfSgfil OO^cO^jf-^ 

[0 0 5 8] Kftt&mW 5 6 ttttfi^SE 7 -f (A 
WG) 5 7 - 1, 5 7 - 2£{i;t5o ftft^ifi^-f^ 

^ 5 7 - 1 (4, #3.— ifasa i o o a»bas«sftfcjaif 

«aEH*«r#^— 9**3Sg 10 0 (dfij o StfcSfiT^^ 
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S#-aUT-fe>:?igS2 0 Otditffl-rSo 

5 7 - 2(4, ir>^3Sfi2 0 0 A^WTt)l!£g# 

[0 0 5 9] rit-, a-fiiioO)i^ty^gf 

2 0 O'MDfci^CfcJ^-m, ^*[p]iiff-Y V* 7x- 
1 UJ»fc©aHtflM§- (*3a*fl£1.25Gbps ) 

1 4 T-^JSigg 125Mbps <DjHmfir#lc:&& 
L> 2 U'CjiMt-*-*. «x. 

I4\ =-f811 0 0U::fc}V>T=¥#fc*5/ h-f— iM^ h 
-i^^y^-^^h<OWS\t^ (4&SiSgl. 25Gbps ) 
14, *aiS«T*#Sl 4K4 19 77^ h-f— h 
<r>V)W&g.XlhZ> 125Mbps <E>ff-J§-U:£&$ix, 
^12^f» 125Mbps O±0*fl|* (/CffirttKIl*) t 

LTi£tfcl£ftSo ty^M2 0 0TU #gflM§2 3 

-esflr#flr**««ft-«9- mm&ig. i25Mb PS ) 

Lv $ t-48lS3«g-h##© 2 4 T'^SjiSl. 25Gbps 

[0 0 6 0] — t>?ii2 0 0*»P>3-— fgll 
0 0— coe^H-fcv^Tli, ^TJfaiim-f >j?7^ — ;* 2 
l^k^Sfff {§-*§■ (4&lJli$gl.25Gbps ) Sr3t^SiSg2 
6(CA73L, ffi|&£3te«[2 8*»e>w***tr» 

•yyT) Sr^PLTiiHti-S. a-— tPSfilt 1 0 0 ©*s 
ffiggl 3 Tit, S«*«*Srtt«t«*lJ:*lfeU-C3K*iaj 

sHtw ^71- * 1 lrosmif-^-ir-rs, 

[0061] TSIgi 0 o^b-fev^ 

S«2 0 0~- i£fl Six4±5*«* MiiS i25Mb P 
s ) J4, i»#ftldfca&£:h,3T9*flHS- 0M«*&1.25 
Gbps ) \Cit'<X ; t<DV}mi&&.$:p0.'P£l£Z>ZkjfiX'£ 

z><nx\ tQftm^tisXizmw&mft&xyjxistz 
[0062] *ns£^fi8co^-— ? mm lOOt- 

«4, 25!75ftiim-f V:?:^— 7, 1 1 Tism^tft -^gEM^HtJ 

3t«^ov^r»43tSfff«l 3£?>$1*tcii:g^7Jfti§ 
ff-1" >?7x-^i:itt5«t LXh 
[.0 0 6 3] r;tf]x.«, ty^it2 0 o;Wupas 
%ZXMtiL£tiX\,^Z>k-rzt. 3tiHSft ii^AWGt v>o 

tL^rttfe^o tit\ -tr>^^M2 0 OlztHjZJJL 
7?[fi]iHS'T V* 7^ — 2 1 , ?t§:ff§§2 3> ^jaigffi 
±##©2 4, 7t^KI§§2 6, fc5V>J4, a— y-'igfil 

0 OK^ttS^faiiff'I'y'^T'^-.x 1 1, 3fci£fiS§ 

1 2 , 3tSffi 3§ 1 3 , ^aii«m#l§: 1 4 Sr^rtt^ix 
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^*L-?r*ixfti£g<f ^ *— 3* 6 1 *5 4 t>'fti§Sff y 4r 
-i?6 0 tPg^wirlcitK 04£HI5CD4 5fcfcflS< 

rims. &*5, i:*fc«iiHLhR 

<K>£ 5tt'<?ftr— ^&5VM4#— KlcpgibixS'bOT-14 

T, b?>is— s<*?Ht&%:m&kWAsX'h£.*<\ 
[0 0 6 4] <1fmW<n%m%*s*TJ>.<D%4<r)%ffiB 
10 1g>#3©*16»ffi-Ctt, ±5*i^i4:TO*lA»--tn-e 

ftO*ft*Sr#a»«li-S»ft#S»li7-f/u^ (WD 
M7>f;^) ^rfflv^r tlci t), 1 *©3t7r-l'^f 

■f. :rT-lt Ji 9 *(H3-i:T0*ft 2 

[0 0 6 5] EI 6 ^ct3^^T, 3-— tf-'gSB 1 0 o b tlx 
20 btvfcjgEft#fi^-g|7-f/W^ (WDM7^;^) 1 5 

-• tfsge i o o i-fij o ys-cfcasfiwT o *«^sr»ni-r 

57-f^«tt (0 8 (a) ) Srtfi-S. JtiSftH 1 2 

-7^?\<? 1 5 Sr:frLT3te:7 7--f '^3 1 {^{f £jx\ * 
fc, %?t-4 '<3 1 T^ibOT'Pftm-^ (A-di (i = l~ 
n) ) tttt*#S$Htt:7-f^*l 5Sr^LT#gff»l 

SrHl8 (b) ICTfri-) „ 

30 [0066] KM&mm 56b b*tfc««*a» 

8t7-fyW^ (WDM7^;^) 5 8t, ir^^$gH2 0 
Ob\Cffi*_bil1tifc&g>Mft$&7'('i'* (WDM7-f;U 
i?) 2 514, Jb03tm-5§-i UTej|l$tL2)Mffi?5ftl©& 
ft#S3tfS* Uul~;iun) t. T9*«#i: LTeiH 
$ttSft^ft{Ri]<OjKft^-a3t{f •*§• (A.dl~A.dn) 
fi»«-rS7-f^^*Mt (18 (c) ) $r*i-5 0 3fc^ 
®ilB5 6 b7)^ir>^iie2 O O b—<0±i?^fi:^-S 
ftff-i-14. KfiM^l7^;^ 5 8*5«ttF^7T-<^ 
3 2£^LTei££tU 8fiM»i7-f^2 5T?T 

*«^giaBSrH18 (d) (C^-T) . ty^gf2 00 
b*»5> 5 6 b--roTUSft^ttiffli> JS 
fi:#fi^7^/u^ 2 5 *J 4 t/jfe 7 7^'< 3 2S:^LT 

[0067] * fc, ^3 OHi£^ffiW3t^il4^B 5 6f 
(4, ±t)ft#i:Tt)ft^-34SSi]*<Oj^S-g-^jffi7^yu^ 5 

7-1, 5 7- 2(C t };oT-g-5>iS$^5#lfi)cT-foo/c 
755, *3?16JKffil?tt«[ft*fi»(t7-fyU^ (WDM7 -< 
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* 5 7 id J: 9*ti£i~<5 r t3fts-e#«. K«*»Jft7-<yi/ 

(a) at* 7 (b) tc^-r 0 

[0 0 6 8] ft-fc, »3(OHJ6?Kli*3j:t/^4©||li6JB 

[0 0 6 9] H6fi, ty^if2 0 0 b^J:^ 

^■-ifasBi o o b^*5Jts**n*2 6. 3t^{t§§i io 

>f/^57-l, 5 7-2iaoT^StSMtl 

6 2^1^87^/^ 5 7- 1, 5 7-2 H 
— If-ftfil 0 0c ir^f^t-^ttTV^o 20 

[0070] <^^m<oitmm^^ j^com 5 
[0071] a 1 0 i^v^t v *mw&m<nitm\t 

T^ti, locoi?:v^_£g2 0 0 d £^&<D^— IfiSSB 
100d^ 7fe5>ft^B 56c^ LT^rJvetV 1 

nwx-m^tims tm\^x*tbz> 0 tztc^mmmmx 30 
S24 N *j <t u^.— if ass 1 0 0 c co%3aifi*Ti*^a 

o-^7 0£-fe:x*SS«2 0 0 d ft\z.ffiz_Z> i t fe 

-IfigBl 0 0 drt^«SxfctS^^*oTl/^ 0 Sfe, 
ir>^^B2 0 0 d*3±t/3.— **3fi«l 0 0 d**l-t # *b 
07fei£{f§§7 1 ta*, LT 

[0 0 7 2] ^iHf^fi (ty^M2 0 0 dX(i^- 40 
-ifigBl 0 0 d) foUX'<Dm^<D%LtUL £XT<Dbto 

tn:^oti^o Sfcfrftaff -f y^7x-7i 1 i*fc(* 
2 1 «r^LT#3tafli»miift0ji4ixfcfs* mmm 

«1.25Gbps) I*. %ai$STI**Sl 4|Cj:«91.25Gbps 
<D£ * N £ V M*125Mbpslc: mStTfe £ tLT^^f S 7 
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[0 0 7 3] #*a«KB»cA*Sixfc3tfi* 

7 2KJ:0*««*i: LTg«$tLS. 
C (7) £ # tf>flfc3i_g_$.il . 25Gbpsfc 5 V M3125Mbps-t?fc 6 
4fcJffii££±#3MH: 2 4K«fc 9l.25Gbps{^tft^ixT 

[0 0 7 4] ~<D£ o ^ *iim^BPp^TMHi££*L33t 
2 4 (C £ «9 Ai£ ( 1 . 25Gbps) fo 5 V ^ li{SJS ( 1 25Mbps) 

*a««E«iB^>»*i«nafflr#prtti:**. 

[0 0 7 5] ^jb\ crT*f;ii;£(D#;7 7^^£:fl.^T 
»*rRia«S:tT5«fifcS:*Ufc*^ ±9*(ltiT9* 
fS#Sr»(*UT, 2*O^T^T'M;frftifi«£tTo 

[0 0 7 6] Hi 0^*5«t5-fe>^$gB2 0 0 d, 
^-tlll 0 0 dO*ai$«^!/4r— 5^6 0 d, 6 

i dttia— fli^gtc-rsr t^r*#, 0»jx.fiiai nc^-r 

[0 0 7 7] 3feMS7 1lt JP#«8 0 i:> 

3f5TtB***WS8 1 i:, %Xn3S8 1 

6 k « , « i v « ct v > e 

*SR8 0coa^?^!7 — ^e^^ 83t, 

Te^iSffi^*^-r^)^iSS*^[Hl5&8 4«t <9 tS^Jc ^ 
*l5o «MTft¥Sl 4 *5±tf«aa*Jb##S2 

(0 3 (a) ) \Z£<9n$LX%Z> 0 
[0 0 7 8] ^^5, 0 1 1 -Cfi if 8 0 Sr3fc^S 
ft^y^— i>6 0 d (6 1 d) rt^afriiA/'CV^SdS, 

[0 0 7 9] <^«flc«it«««:%C«Wj: Ltffl^fc 

fc*. 1. m#aitm&&>z>z.b. *5±t>\ 2. g^JSJcttS 

©Jt#«CtO«»StJt*Jt (SNR) ^^ftf5 o 
Wtt^WjttSr, Hi 2 (a) ft J: up 1 2 (b) £ffli^T 
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[008 01 SOA^fiSsSrffl Wcfcil^ t LT, 112 
( a ) Wip'i l^—f 9 O , ^igttftif 4>IS§ (SOA^Pi 
§1) 9 1. 3t7^/w^9 2. eilSS9 3, 3fe§{f§§9 4 
7l^^ ; 5 ; E-T f /i'Srffl^-r5o S0A^|@§g9 l <£>fiJ#£:G, 

< "„„ >« = G + (G - l)n sp m p 



< n ml > 
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OJ: ?&S0AKM»9 1 Srtfy h u- hB [bps], ffijfejt 
f ■CWftLrv^Si-r*. 3tOHjK*v[Hz]» 
*'<!7-Pi. [W]^5*-jK«<oa^3t^3t«B^i: l 
T U— tf 9 0 A»t>S0A^iHg§ 9 llcA«$^at-ra o 

mi] 

(I -a) 



(1-b) 



U ^2^liSOA^PS§T-^^aS^a3^:Sr^LT 
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B. [Hz], 3fc7wvi^ 9 2<OagiS*^ 

Af [Hz], fsi£SS9 3 ©EfBJSWcSrL ftgffi 

«9 4^A>3**t5sp*&* J f-«!<n.ri.>«:, — 

[IS 2] 



oW/i 



(2-a) 



(2-b) 



[0081] r. co ± o tem^yttim+wm v m 3 ] 

9 4\cAt)£titzm-&. -r—f&Si.Xfix^—MzisVZ 30 



/„ =^G^- + (G-lK P ^] 

/, = erjeL^G^ + (G - l^m^] = el„ 



(3-a) 



(3-b) 



So HI 1 2 (a) ro^f/K-tt, Stt^j&fri: LTlid) 
■>37^t, (II)3ta««9 4©*M*#, SfefcOl 



40 li, 

[&4] 



r m 2 = [2W„ + ^ + 2eW L^.G^{G - \)n lp + (G- ifn v 2 m p #} B t (4-a) 
T ; = Uel, +^ + 2e V^G^G- + (G- \fn sp 2 m p ^ 



B, (4-b) 



t^^tvS, ft*J, B. [Hz]«^ff^9 4©ffi«, R Tti:ii&*tiB,ST-fc-3o (4-a)*3«kt>-(4-b)^;(0*f22^ 1 31 



( 13 ) 
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t i^ttmatto^icistr- hst#, sg4>s»4ga* 

[0 0 8 2] ±12<Oi££fflV>Tg{f £;frfcm^<Dfi-i§-*f 



24 



4\ «t*«*tt*?«WlC» (4-a) 
I 1/ _ / 1 l2 



-O 

)/2 



[00 83] (5)S;ic:«ts t.S0A^giSi9 1^©AA* 

»x.5«j:tt.3l£*«Si9 4<o«m £/h$< LT-^*U4 
J;v^^i:^*»s„ rtv«*i-^t?*>, fB-f-^Sft^Tffi^ 
try h u- hSr/j\S<i-sciicffiai-*. so 
ASfE3g9 l--<7>A;ti3fc'<!7-(;:*H-S, W^J^-^w 
SNR*»ba«S*tsea&pTtB*bry hi — h£rfi?#f#J 



J; tf(4-b) j£T'i& £ H %«|« w^iSKI^ o . *5 J: t>* o , 
[&5] 



(5) 



i-**MF ((4-a)*iJ:V(4-b)*»c:*J«t6 5/a y hit*. 

10 g&JiW) (4*S&U /4»o4^-8bs|M4i, tfijttkliot Lt 

WW Lfc 0 ftgfM* 9 4 (D^HEB, 12, t- yYU-YW) 
0.7f&ffi^T-fc6t U SNR=200 (f 7 h^^MflO 

£P.. (5)5££ffl^-C, 
[*Sc6] 



{2G^(G- l)n v + Wp [(G - \)nj A/jo.75 



>200 



5< 



7o| 2 G^-(G-iK^+^[(c7-iKf4r 



(6) 



tS^tl?.. ±tetflt5£cDW3l0iJi: LT, ftJ*l§G=15 [d 
B], i*S*a»tffi«n..=15» =2» 

9 2 0S®©;*.-?;? h/V-^ffi^:itisAf=15 [GHz] , 3t<E>J^ 
2£ifcv=200 [THz] t LrW-HLLfcifejftSriai 2 (b) (C 30 

[00 8 4] At}%s<y—fr-Z5 [dBm]W±cD4§-£-, S N 

tei&^SWiVy V \s— K4it*B-T5„ — XMt'* 1 ? 
-#-35 [dBmmT©»§\ SNR^ftSEli6Mai* 
lajdrOTgMJ: J: ?> f - h *t**s3tEW 1 4 13 . A^)3t/< 
7 -#-50 [dBra] £*T-C*ttei£TTOB*ey hU— httfc 
5— ^cofi(c^t,^F< <) 5#S0A^|Jlt§9 1^<£> 

A2)5t'<!7— Wi&VVtfcflg (~ -T'tt-50 [dBm]i^T) T? 40 

[0 0 8 5] (6)it, fc.5VM4iai2 (b) T'# 

^^tt-sein^/^t'-y h 1 — M4, soA^gg$g9 1 , 

3t§:fl3l9 4 /.cfjt^lrA^w^ae^SE^-r^TSffiW^ 
iLt(4-a)fcJ;Of(4-b)SoJ; 5^^Sr*ft. (6)*t 

* £53'Ji& (4-a) *3 «t (4-b) z. XfirW-'f'tiH 50 



[0 0 8 6] J£A±i£-<Ttfci:Jo9. SOA^SIgltwi; 
5<k&43H4*4, ^(7?A^3tU"</Kctfe^-r5 r btfftfr 
5„ SOAfPl^roAA*^?:^^^ 

-rms", tem^m* t- y hu- h zmm-t a r t as-e* 

5fc£>, A;*J3te W</W£JES; £T SOA^lSSOtf y H/ 
[0 0 8 7] 3fei£§:fg^y{r— ^6 0 dXI46 1 d(;o 

vn-cih 1 &m\<^x&m\z.m.w-tz>t, 9 -< 

1.25Gbps)(4, MJjfamiE ■< ^9 7*. — * 1 Uli2 1 
■§-fflroSiZ : ^-#©4 l ^Lt^^ey 4 2(c:i§c,tL5„ 

I^B#(^ {s^iMS^V ho — y 7 014, ^<!7— * — ^8 
i»<Sr*=^ LT*3t). giSiSS^^lHlSS 8 4 let, A^i 

PlfSl 4rt(c:fo5SEmL¥-®4 3(-$iJWf-^Sr-^^ 
6„ fo?>^M4, $><b?) i C«)(6)S:^ffl^rA^;3tU"<^p 

^• = ^8 3^e.A^$tt53t^SS8 l^OAM^ 
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1 4ftKfc6ggttJL,3M8:4 3 1*. 

**W»8 lSrKWi-rs K7^f^EJ»8 2ldiSe>^ 7t 

(oytmnmm. ^mmm^t irxmmzti 

So 

[0 0 8 8] rr-C\ {K&mJg ^>hD-770 X'fk'tfE 

<£>«M4as|2l2 (b) -Cfco^^, A**!^^**-* 
5 dBm SX±X*fotU^ *?Jf\?y h-f— IM^ Y<OlfoMM 
GbpsTSOA^BSSrlliMU A**^!7 — 
^-35 dBmJtUTT'fctbtf. 430Mbps J: !9{g:VN@^*e^ 

5 Mbps -CSOA^WSg ltfcJ:V\ 
[0 0 8 9] *7r>f^Sr^LT»[Rli"a*ffl« 

— A**nsSft«#S:S<fi"Sfc«)^tt, JWTOj:5 

/l/f t'5/M/-h*tiS(D3R^I^ (-t**fc*>, Re-sh 
aping, Re-timing, Re-genera ting^Bg^r^i^Tt^ll 

S§) £fflv\}xJicfcv\, -bfeftSffS 7 2 ic £ 5 ft«-5§-tt: 

a y^«#tt4fcajSft±#*a2 4 1*3 30 
S4 1(C^bn. «frlE»i&**«4 ltt* ay 

4 2 tC»#i&tro 24(7)^^ey 42^ 

1 lXf!2 l^SiS*(l.25Gbps)-Cff-§-^Sg^tb^ 

[0 0 9 0] *?Hfe&tt«r;s^fcjfe9^ ASrtM 
«^^i^t6«^«uti^X*t), #*3ifS 40 
[0 0 9 1] <*3BW<E>3teiI{f ^rAOl6(OlB 

[0 0 9 2] T9*«**5J:V±9*«#Srea5$*6 

ttU J &>?mm2 0 0 elCiol^T. ty^ffl2 0 0 e 

1 e , 6 0 e lc*«Si3IKS:«j|&-rs#jKft-ig3B**aR 50 
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28, 2 10^1$^^^ iry^iE2 0 0 et 
5 6 e0>miCI*, T5*«**5J:V±0*« 
#34*eiSi-S*7r-f ^3 2 £ttJ**3#7r-Y'<2 1 

i£&£#&lh5AWG2 1 2£{S^TV>5 0 

M5 6ei^-tlI10 0e«|:it T 0 

63fe»atttt«ffl«>*7r>r^2 1 3^-tix-Pixfllx.fe 

[0 0 9 3] J; 5 ^Hi^r Alcfflv^t 

M2 0 0 e*3J:t*3-— fill 0 0 e ^*5tt*3ti^S 
{m'<ytr— v>6 1 e, 6 0 e £ LTtt, Ell 4 (C^-Ttg 

fi!c(Ci-^tfiV> 0 0 1 4 05ti£§mX : y^-V ; l;£, g|l 

*pTIB**iEil»2 2 1 i, %%n»2 2 1 «r»»i-5 
K5*f»<Ell&8 2^*idJ:f9«j«Six5^ *«85S«Sr 
2.*rRjK»*L-C*KW«2 2 l*5j:tfA*!7-*-*8 

aicffl^tSTt^^ 2 2 2 SriiSOLfe^^iai 1 <£>tn 
[0 0 9 4] 0 1 3(dfgL4rM-r^. Tym^m<Dgri& 

«-is»**jR2 8^e>isasixfc#«fi3t«a6ifttt, 

AWG2 7 - 2KU: 95*8££*bfc^ t>^gi2 0 0 e 
A^-h 2 2 0W*^/7 2 2 2 (014) L 

t, jt^ws2 2 nc^ttSo — -tym^mcDgr 

2 1 0^bi£tH*tLfc*jgEft3t*iSifi 
3 2 tJiS*53t7r-f ^<2 1 1 SreiHL-C3t:»«E3S« 

5 6 etcSJitb*:^ 3fe5^^S5 6 e tcK«S £*tfcAW 

G2 1 2^T#«e<^*«ai«[^«*nfca, t«9^ 

t£Z>i£7T<< '<2 1 3^lt^- 0 0 etc 
i£<b*K #^-fltl 0 0 e©*iSStflr^s/4r— ^6 
0 eO*»iS»A*3iK- h 2 2 0 (014) Sr^UTTt 
»S2 2 Ucf^5 0 

[0 0 9 5] &*5. HI 1 3 X*fc. Tt^ft^M 56eC3 
o(DAWG^ex.fcHI^$:^Lfc^, *l»a6»E 5A 
WG2 12IL <&(DAmtMm It 2o, foSV^(iloc7>A 
WG«rfl|*.6«dl-et> J:i\ 

[0 0 9 6] Sfc. HI 1 3t'lt T9*«»*5J:t/±9 
5t« -&^ea|-r5ir>^SSfi2 0 0 e -7t^ft^M5 6 
eftl, ^b(/«MM5 6 e - a-f gfl 0 0 e 
^7/^^3 2, 3 1tt, tSft#l»«7^U? 

(WDM^-f/U*) 2 5, 5 8, 6 2, 1 5^ffl^ttH 
^ttl*(^5t7T-r/<i: urv^535 s , EI5 £[Wj«Uc N T 
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*»»»f5 6 eW^#:7 7^'«#«2*-eJ:<. 

lS^B5 6 e -«ot— 1f§g«l o 0 ePfl<7>3t7r<^» 
[0 0 9 7] *Wfc»tt«:fflv^fc*ii«i/^7 t A«:«lrii 

-rs^i»c«t9, $>5VM2#&g-is 

3»**«©tt*3W"fixfc»*t?t>, ir>^$^g2 0 0 e 

[0 0 9 8] <*J8W^*ii«V^7 ! --&^>JB7 0Sll6» 
HB>|g|15l4, *a««>*iS« v^^A<Z>^7<D|li£ff$ 

[0099] mecomm^mcommx 

10 0 e^*3t-tS3t^{t^^^--^i:OAWG, %7 

1 3) fci-tLtfJ:^ 

[0 10 0] ir>^^B2 0 0 f TtXIfffl^S 

«ft*«2 3 l3ftJ«*.b*t6. «ft^r*^«**«2 3 
0, 2 3 l<£>#*te, ^JtJKtS^iifti/^^A^ 
Jgc£*tT^5^— iMSBl 0 oco^i V) t>/j>7fci\ 10 

*v^u*'*(oajE*prsiEix-— !f*«2 3 2 -tn^se 

fipl^u— *F%M2 3 2 £<9tti^£;h,<5l — -Wt&GWL 30 
LTHi*t5^«S2 3 3tc<t9«fiK$ix5 0 -&&3S2 

[0101] 8Eg*5ra^jfc*3teiK 2 3 0, 2 3 1 (crtJg 
*ixTi^6tt«pr*u-lf*J[l2 3 2(4. «J$P3£B2 3 

ft^U— 1f*SS2 3 2<?>3tm^Sr "A" Ici-^di:^ 
<t 9 , JSg^^ftgjteiS 2 3 0, 2 3 1 Ji, §*:T^ 
JRLTl/^SifiS^U-1f5taR2 3 2 £1^ £»(D5fc=** 40 

[0102] TDflr*ffla>«*^r**js«*ai2 30^ 

i?>-*£lB2 0 0 f (c 

{Bib*tfcAWG2 7-2(C<t9#ftS^^j8[$tt. 
&Sicrt:i:3tttS^3K- h^tt, irv^£IB2 0 0ft 
3^-5*6 1 e<0*»5i6«A^3«- h 2 2 

o (hi 4 ) <t 9 jt^ws 2 2 1 ^aravtx. cassis 2 

2 ^&ffl<OAWG2 7 - 3^i£t±j£*L 
5. fctfU 5*6 1 e^ESftS* 
*-\r y 70$li ir>^3^B2 00 fW h-/w£ 50 
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:ftfc#a»ft'* 6 1 e<D*J:9^*V^«i>, + 

gf2 0 0 f [C{lx.btL/c^ffiC0AWG2 7- 3fci£& 
*K H£AWG2 7 - 3{£cfc D&fir^S^tL, #:7T>f'<3 

r">f'<3 1 Sr^hUr.*^— tf^Bl 0 0 e^TWtlf 
SriSttiU ^©TOJtflr*^— IflSMl 0 0 etf>3fcg 

1fit« 1 0 0 e <£>*fe8i£*_h#?^& 24^ LT3X*rft 

sm-f^^^ 7 ^— ^1 l^^bti^o 
[0103] , ± 19 «#ffl<o»ft^r**«[ft*« 2 

-T55t7r-r^3 2*5±t^3 1 ir(4S^S3t7r-<^2 
11^21 3^€fcLt, irV^Bl 00 f 
7fc#H££l« 56eH LT*3.-1F3S« 1 0 0 e 
£*l3 0 fc«UTO*filS«, i--<TO^-if^Bl 
0 0 eO*iSg«^y4r— v>6 0 e U 

S71e rt£>5te^WS 2 2 1 (Hi 4 ) d*£M U 

■v y T^^^tv-rv^^v^7fe^§:^ty^^^-v ; 6 o e -e 

r-T^3 l^LT^gf5 6 ei:Ix.btlf:M 
ffl(^AWG5 7 - 1 (C^e>ft, !^AWG5 7 - 1 lCT&^ — if 
gil 0 0 e^f)(D±^f^MM$nfcf , #37 
T-f^^3 2^^LTir>^^B2 0 0 f ^iSfeix. ir> 
^^12 0 0 f ^«X.e>ttfc»jfifflOAWG2 7-ltCj; 

yt%:m$5 7 2\zx%:mt$tiz> 0 s«s*tfcm«i«-s-tt, 

[0104] **3, 12 1 5 T*t4, Tfe^^B 56eC3 
o<OAWGSr(ix:fc«fiS;S:*Ufc^, 3t^KSr^i"5A 
WG2 12(4. (tilCOAWG^^ffl LT 2 O, fe^^i4lo<^ 
AWGS:ii5«filc'CfcJ:i\ 



( 16 ) 
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[0 10 5] £fc % 11 5lC*5^Tte, T0 3fe<t-i-*5ct 
U^±?)3t«^e^i-SirV^^e2 0 0 f 
f56er«l *fcWC##«E««5 6 e -^-f^tl 
0 0e»3t7 7^^i &&&n&M-7 J (WDM 
^^/U^) 2 5, 5 8, 6 2, 1 SSrffl^T-^n-etll 

*Lttiv\ t<om^, ty^B2 0 0 f-jfc»(S 

5 6 e -#3.-f St 1 0 0 e Pfl©*77^^fttt, * 

[0 10 6] *fc, TOfttffi, Ji9«*ffl^-ttL-?f*t 
©jft* pr*#jft**« 2 3 o, 2 3H:ffl^bWiS[g 

fcfc>*>. Ull 5^*i" j (Dmt ktfHttteSfcoTl^Tfc 
&V^) 0 B l 5 trfii?V*3£fi2 0 0 f rtfciTfl 

R2 3 0, 2 3 1 tftifc^, *0**s*« 
RT*#aft«*S|-Cfco tt>J:v\ 

[0107] r. r T\ ?KS 2 3 0, 2 3 

11*. WxL^WTOi 9^#HI^J:«9 3fe*^oK*$r 

[0 1 0 8] ttApTK£ttft%fl[2 3 0, 2 3 1 ^1 
=gg2 3 4ti N >5r— ^uSrfflv^Tiia, *5Hi*yh 

*PTS!E#Si[**«2 3 0, 2 3 1 f£rt»£j»XT^51B* 
^fpj^l/-ftt2 3 2^1 0tttl*OA/»K 

Fr^#jKS5tiB 2 3 0, 2 3 1 r £Kl 

J: 0. a6*pT*#jS**Sl2 3 0, 2 3 1^SfflLTV^ 

2 3 4 tt " f-irytm 232 o^m^A/ 

«*S:iSai-5wi:^J;9, 2 3 

0, 2 3 l<0«S»*Sr»H(-CftiJ»-rsri:^-C#5. 
[0 10 9] SI«I2 3 4^b©»|»«tli, ffJSitf 

[0 110] »JW12 3 4(C:(i^-<U-^^ (HItt: 
t > SJiBil 2 3 4 liftft 2 3 0, 2 3 

«*^rscu— 9 f 3t«2 3 2*m-t Q m^. ummw.2 3 

4(C|St8SiXTV^5#3.— lM£gl 0 0 e t<D^-— 

f^i 1 0 0 e ^fflv^3t«a6«ottfios*«*^e>, 

ttSi-S^-lF|Sfi 1 0 0 e (Cffl^S^tfiR^KcO 



30 



&ft£&5£U 5feOftfi"5I^U-1f3t;jH2 3 2^^CD& 

if 2 3 2frh7^?Mz. l otf>j6gpI 

f8tl 0 0 e tcffi3feWBffiSroJtr*3#, ffi5feHIifico{g: 
1^60^— IfmW: 1 0 0 e J&SiiftKfflV^T^aj&g 
10 pTSEu— 1f*jR2 3 2<Dfc&&&)9WZ.Xb&\'\ * 
fc, 0 o e^iift Ltv^f-^ t 

y?&j%jjfamiE<4 is??^—* 2 1 i^^r^r^ L 

T*3#, 7-^ b 7 t ^7 ^ ^fiV ^-f 1 0 0 e ^ 

[0112] jiisoj: 5 ftsy»«#^a6m*wtt, #J;t 

20 (D^-^mw 1 0 0 e oiifii&KSr, 3tii« £lffio*flJ& 

[0 113] ffl«f2 3 4^&OMDff^ fc|x.tf 
WTO X 0 ftm<D&mz i 9 iSffi $ J: 5 J- UT t> A 

[0 114] SIMI2 3 4 tCttfcb ^^-if 

Z>V. *(7>Npra^<Si:. 9»8f 2 3 4&&W)#)tC$i 
fi^T*#«*3tjH 2 3 0 , 2 3 1^6>OE««-S-«rBi<9 
30 *R£, 3tW^^^^^ 0 x^5iKS^^'-if^:ag2 3 
2Sr8H% »CtC. Mif 2 3 4»CE«$^TV^6#3. 
— if^fi lOOei:, -?r<Ocx— *F§g« 1 0 0 e dSfflV>S 

fc&ftpT^u-if3taS2 3 2 K-t J: 

[0 115] ±ffiO0ijT% U*m^^ s B»i:*oTV^5 
»*RT«^- 1f*«2 3 2##Vv{§-£i^ ^COCT^^H 
C0#HT% ffifcttTV^SjSSpJ^U— 1fitiR2 3 2 

[0116] ±ieoj: ?^SJWf#^i£i±l#liWSrffl^ti 

[0 117] $ b\C%\\<Dmt LT, SJ»M2 3 4^5) 
50 [0118] «-^--lM£ffi 1 0 0 e COaiffi h7t^ 
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tt, ^fraff-r * 2 i jct. h&wtMJj 

faaftw v^^m— * 2 i KSM^tifciift/— K 

2 3 4 5i9 iC^-T^ <H*£*lTl*tt 

*8t5rt«s-Ct5. H«t2 3 4i:ij:fc? ) ^C 
tfSB 1 0 0 e^jtUKSIjKSr^Bti-SiifS 

3 4li&»Wldj6ft-5rag*KSjtaR2 3 
0, 2 3 ia>&OE««#«:»9flRi\ JfcUAtfWift 10 

gg2 3 4^fEHg^tLTV>5#3.— If^gl 0 0 e <t , 

«^e>, tP»«i o o easaf§K:ffl^63fe 

[0 119] ±te^JT\ tL7tffl*^^ioTV^-5 

r% «*>ixTv^5tt«^raeu— rjtiS2 3 2^m^ 

tf, SiS^yr^vKtifliW, aft h7 t s/^iofc 
[0121] £1±<D J: 5 l-**J£^ffiSrfflv>fc3tffl<f V 

[0122] Lfc#ns£^ffi-ete, aft-f 

Z^lstztiK iim-f >9 7=- — LT0iJx.«lO=¥^ft:' 40 
[0123] 

^7ai-^s:{iix.fc*ffl«iSBPa-e. -*rRjo*«*«> 
^t>*a««Bmo»*rtia(t*priBi:*«. so 
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[0 12 4] *»W*ttft*fiT*-fe**!/ M7 

T3ta«§SBO=i^ H£*Sr^Iteici-6i:i:t*c:, T 9 

[0 1 2 51 Sfc, »#gi6 f l 4lEtt^*WJc:J:tt 
fix 8*017^*^*5/ h!7-?|:fflv^^ J£< 

4>9y*—*$:m^x* Jtv /T*)<D*fomm&fr*ctf 

[0 1 2 6] £fc, fi*JS7, 1 5Ett(03BW^«tn 
fi, SI#17^t^s/ M7 — *a 

£ t>Ki, a— IfO t s^S*>5VM*S# 

m 1 ] *«w«>*a«^y- a<ojb 1 a>%wmte 
m 2 ] *«iK©3tni^^r^©» 2 commitm* 

[U3] (a) f*^gig*TKM£i8: l 4fcitJ*iit 
«±**»2 4O«fiR0SSr*i-^n S y^|g % (b) lie 
try h¥ffi-CAfc»^^*5ttS»a*«T 

1 4 (Dmftm&TF-rm, ( c ) tteasr-5««s: 

m 5 j *^0^^a« i/*y"j*<Dm s <D%m&m\z. 
&^x%m s stm'<y'r-i/*$km Ltcm^^m^m^ 

[m e ] *&m<»]tmmi/*"rJ*<Dm4 (ommmm* 

[ei 7 ] *j89i*>jtea« a (7)^ 4 (oasf*ic 

*5tt4S[g^»E7>r/u^ ( AWG) <D7 4JV9%fi&* 
[18] (a) RXf (b) li««(0*Ilf^TA 

<om4<Dnmm\c&vz>$i&&mftfB7>('i'* (wd 

M^^yw^) 1 5 0^^/u^#t*$r^-TIll, (c) M 
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ttS«fi#fi#Bt:7WA'* (WDM7^;^) 2 5, 5 

-r^n y?mx$>z> 0 

[no] ^mcoytmmiy^'r^m 5 ^nj^flg 
[mil] ^5^ms^figi-^n-57fe^ff/^>^- 
[in 1 2 1 ( a ) te^mttitm^zmmmt i,xm 

is^tcm^lort Z>fci£%k<D— ^x/uSr^i-^n 
(b) ^^^ii*M^^^oft5A^^!7-<be^ 

[El 3] *^G0*aHf ^t^^6^HM 
^«J*«sJSr*i-|aT?S>4o 

[015] &mw<Dytmtis*7- j*<vm 7 a>%vmm 

[016] <<—^*y YTt-t^l/^M.CDmi&m* 
[01 7] Kf^lr^t^^j/ M7-^<7>«fiK«iJS: 
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